INTRODUCTION
Immunocytochemistry (ICC) is widely exploited in studying mammalian systems, but is underutilized among Xenopus developmental biologists. This stems, in part, from the relatively small number of Xenopus antibodies available for use in research. Common misconceptions about ICC in Xenopus embryos also prevail, discouraging researchers from trying the procedure. However, ICC with Xenopus is simple and effective. This article describes methods for whole-mount ICC in Xenopus embryos. Also included are simple procedures to quench autofluorescence of Xenopus and to remove surface pigment from embryos which may interfere with fluorescence imaging. The methods described here are useful for detecting tissue-specific probes (e.g., 12/101 to detect somites). They are also effective for imaging the cytoskeleton (e.g., α-tubulin to detect microtubules) or localizing specific proteins at the subcellular level (e.g., ZO-1 to detect tight junctions). In addition, combining ICC with in situ hybridization is simple and highly effective.
RELATED INFORMATION
Many mammalian antibodies work very effectively for Xenopus ICC (see Table 1 ). The choice of fixative is critical. Some antibodies do not work on formaldehyde-fixed embryos, but work very well on methanol-fixed embryos.
The methods described in this article have been optimized in our laboratory, and are based upon protocols described previously (Becker and Gard 2006; Robinson and Guille 1999; Sive et al. 2000) . Methods for imaging embryos after ICC are described in Davidson and Wallingford (2005) .
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CSH Protocols
METHOD Fixing Embryos
Embryos are fixed in either MEMFA, which contains formaldehyde, or Dent's fixative, an excellent aldehyde-free fixative.
Many epitopes that cannot be detected after fixation in MEMFA are easily detected in Dent's-fixed embryos.
1.
Fix embryos using one of the following methods:
To fix embryos in MEMFA i. Incubate the embryos in 1X MEMFA either for 2 h on a rotating mixer at room temperature or overnight on a nutator at 4°C.
ii. Remove the MEMFA and wash the embryos with three 5-min washes in PTW buffer.
iii. Perform repeated 5-min washes of the embryos in 100% methanol until they are fully dehydrated. observed at the interface of two mixed liquids). When Schlieren lines are no longer seen, wash the embryos twice more for 5 min each in methanol. 
To fix embryos in Dent's fixative
Bleaching to Remove Pigment
These steps remove surface pigments within the embryo that can interfere with fluorescence imaging. Alternatively, albino embryos can be used.
4.
Prepare 10% H 2 O 2 /67% methanol by combining 1 mL of 30% H 2 O 2 and 2 mL of 100% methanol. Bleach pigmented embryos in this solution for 3 h in a light box.
5. Prepare 50% methanol/50% TBS for XICC and 25% methanol/75% TBS for XICC. Rehydrate the embryos slowly in consecutive 10-min (minimum) washes of:
i. 50% methanol/50% TBS for XICC
ii. 25% methanol/75% TBS for XICC
iii. 100% TBST for XICC 6. Proceed to Step 7 to reduce autofluorescence. Otherwise, go to Step 10.
Reduction of Autofluorescence
Use Steps 7 and 8 if subcellular imaging is desired or any time that autofluorescence of yolk platelets is a problem.
7. Incubate the embryos in autofluorescence reducing agent for either 4 h at 20°C-23°C or overnight at 4°C. (As described in the recipe, the composition of the autofluorescence reducing agent varies with the incubation conditions.) 
DISCUSSION
We routinely perform in situ hybridization according to Harland (1991) or use the shorter method described in the CSH Protocols article A Rapid Protocol for Whole-Mount In Situ Hybridization on Xenopus Embryos (Monsoro-Burq 2007) . After staining for in situ hybridization with either BM Purple or NBT/BCIP, embryos are fixed in MEMFA and processed using the protocol described here. Care should be taken to handle the embryos gently, because they become very fragile after so much processing. A new method for confocal microscopy of embryos stained with NBT/BCIP or BM Purple was recently reported (Trinh et al. 2007 ). We have found that method to be very effective for visualizing in situs combined with ICC.
